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(54) Image reproducing method and apparatus 

(57) In a case where a first operation section (16) 
selects between a video signal in a first scheme and a 
video signal in a second scheme, a second operation 
section (32) selects between video signals including the 



video signal of the scheme selected at the first operation 
section and those of lower-order schemes than the se- 
lected scheme and outputs the selected video signal, 
when there are video signals of lower-order schemes 
than the scheme selected at the first operation section. 
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Description 

[0001] This invention relates to improvements in an 
image reproducing apparatus and an image reproduc- 
ing method which are capable of outputting video sig- 
nals of a plurality of schemes. 

[0002] In recent years, such commercially available 
video apparatuses as DVD (Digital Versatile Disk) play- 
ers for playing back DVDs have been popularized. In 
DVDs, color video signals are recorded digitally in the 
form of components. 

[0003] Therefore, neither cross-color interference nor 
dot interference occurs in principle between the lumi- 
nance signal and the color signal differently to the com- 
posite signal in the NTSC (National Television System 
Committee) system. Thus, many DVD players are pro- 
vided with a color difference signal component output 
terminal, thereby achieving high-quality images. 
[0004] The present television system has used inter- 
lace scanning to transmit video signals in a narrower 
band. Interlace scanning is the technique for scanning 
the odd lines first, followed by the even lines. Only one 
half of the picture (frame), known as a field, is scanned 
each time. A complete picture therefore consists of two 
fields, odd and even. 

[0005] Specifically, interlace scanning requires two 
fields to give representation of one frame. Since the tim- 
ing with which each field is given is shifted one field 
drawing time from another, the timing shift results in 
flicker. That is, this appears to the human eye as flicker. 
[0006] When pictures are displayed on the CRT 
(Cathode Ray Tube) or the like of a television receiver, 
errors occurring in the synchronizing circuit or deflecting 
circuit cause various drawbacks resulting in a decrease 
in the picture quality. The drawbacks include a pairing 
phenomenon. In this phenomenon, errors in the syn- 
chronizing circuit or deflecting circuit prevent the scan- 
ning lines of one field from fitting in the middle between 
the corresponding scanning lines of the other field, with 
the result that the scanning lines of one field deviate a 
little from the middle between the corresponding scan- 
ning lines of the other field. 

[0007] To cope with the aforementioned drawbacks, 
the technique known as progressive scanning has been 
developed. Since one frame can be drawn at a time in 
progressive scanning, this scanning can prevent the 
above drawbacks from occurring. On the other hand, 
drawing one frame at a time requires the scanning lines 
to be drawn at twice the present speed. Accordingly, the 
television receiver is required to deal with this speed. 
[0008] Many types of commercially available DVD 
players take into account users in various intellectuals 
ranging from ordinary users to users with specialized 
knowledge. Therefore, DVD payers are required to have 
the capability of outputting both interlace-scanning- 
scheme video signals and progressive-scanning- 
scheme video signals. 

[0009] In this case, it is undesirable to provide special 



output terminals for outputting video signals of the two 
schemes separately when the mounting space for DVD 
player's terminals, cost, and the television receiver's ter- 
minals (for example, interlace-scanning/progressive- 
s scanning video signals are inputted to a common termi- 
nal) are taken into account. 

[0010] That is, it is desirable that DVD players should 
enable users to selectively switch between interlace- 
scanning video signals and progressive-scanning video 

10 signals at the common output terminals. 

[0011] A remote controller is easy to use as switching 
means which enables the user to selectively output ei- 
ther interlace-scanning-scheme video signals or pro- 
gressive-scanning-scheme video signals and output the 

15 selected video signal at the common output terminals. 
[0012] Specifically, each time the user operates the 
switching key provided on the remote controller, the in- 
terlace-scanning-scheme video signal and the progres- 
sive-scanning-scheme video signal are outputted alter- 

20 nately at the common output terminal. 

[0013] If the switching state is stored in a nonvolatile 
memory, it is possible to automatically output the video 
signal of the same scanning scheme as before the turn- 
ing off of the power supply of the DVD player, when the 

25 power supply is turned on after the DVD player is turned 
off. 

[0014] Since the remote controller is used for various 
operations and has many keys to control the DVD play- 
er, there is a possibility that the user wil I operate the keys 

30 erroneously. For instance, when the television receiver 
connected to the DVD player is compatible with the pro- 
gressive-scanning scheme, there is no problem, even if 
the user selects either the interlace-scanning mode or 
the progressive-scanning mode. However, when the tel- 

35 evision receivers connected to the DVD player is com- 
patible with only the interlace-scanning scheme, the pic- 
tures collapse when the output is switched to the pro- 
gressive-scanning mode. 

[0015] As described above, users are composed of 

40 various intellectuals. In the ordinary users who use in- 
terlace-scanning-compatible television receivers, there 
are some who know neither the interlace-scanning 
mode nor the progressive-scanning mode. In this case, 
when the user operates the remote controller errone- 

45 ously to switch to the progressive-scanning mode, there 
arises a problem: the pictures are disturbed and there- 
fore the user might mistake this for a failure. 
[0016] To deal with such a problem, the approach of 
providing a two-contact slide switch on the back of the 

so DVD player body has been considered as means for 
switching between the interlace-scanning mode and the 
progressive-scanning mode. With this approach, there 
is almost no possibility that the user will touch the slide 
switch in norma! operations. Thus, once the switch is 

55 set to the interlace-scanning mode, the problem of 
switching to the progressive-scanning mode due to an 
erroneous operation will not occur. 
[0017] In this approach, however, when users with 
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specialized knowledge switch actively between the in- 
terlace-scanning mode and the progressive-scanning 
mode, they have to go to the DVD player body and op- 
erate the slide switch, which makes the switching oper- 
ation troublesome. 

[0018] In the progressive-scanning mode, since scan- 
ning lines, which do not exist at first, are formed and 
displayed, they look different, depending on the state of 
the original video signal or the way of processing. There- 
fore, the progressive-scanning mode does not always 
provide higher-quality pictures than the interlace-scan- 
ning mode. Therefore, users with specialized knowl- 
edge switch between the interlace-scanning mode and 
the progressive-scanning mode and select the mode 
that provides a better picture quality. As a result, it is 
inconvenient to switch between the two modes. 
[0019] It is accordingly an object of the present inven- 
tion to provide an image reproducing apparatus and an 
image reproducing method which improve the conven- 
ience of the user, when performing a switching operation 
to selectively output video signals of a plurality of 
schemes at a common output terminal. 
[0020] According to an aspect of the present inven- 
tion, there is provided an image reproducing apparatus 
comprising: a first operation section configured to select 
between video signals of a plurality of schemes; and a 
second operation section configured to select between 
video signals including the video signal of the scheme 
selected at the first operation section and those of lower- 
order schemes than the selected scheme and outputting 
the selected video signal, when there are video signals 
of lower-order schemes than the scheme selected at the 
first operation section. 

[0021] According to another aspect of the present in- 
vention, there is provided an image reproducing method 
comprising: causing a first operation section to select 
between video signals of a plurality of schemes; and 
causing a second operation section to select between 
video signals including the video signal of the scheme 
selected atthe first operation section and those of lower- 
order schemes than the selected scheme and output the 
selected video signal, when there are video signals of 
lower-order schemes than the scheme selected at the 
first operation section. 

[0022] This summary of the invention does not nec- 
essarily describe all necessary features so that the in- 
vention may also be a sub-combination of these de- 
scribed features. 

[0023] The invention can be more fully understood 
from the following detailed description when taken in 
conjunction with the accompanying drawings, in which: 

FIG. 1 is a schematic diagram to help explain how 
a DVD player is connected to a television receiver, 
showing an embodiment of the present invention; 
FIG. 2 is a block diagram to help explain the details 
of the DVD player in the embodiment; 
FIG. 3 is an outward appearance to help explain a 



remote controller for the DVD player in the embod- 
iment; and 

FIG. 4 is a flowchart to help explain the switching 
operation of the DVD player in the embodiment. 

5 

[0024] Hereinafter, referring to the accompanying 
drawings, an embodiment of the present invention will 
be explained in detail. In FIG. 1 , numeral 11 indicates a 
DVD player. The DVD player 11 can play back a DVD 

10 1 3 installed via a tray 1 2. 

[0025] The DVD player 1 1 can switch between the in- 
terlace-scanning mode and the progressive-scanning 
mode and selectively output at a common output termi- 
nal 14 the video signal obtained by playing back the 

15 DVD 13. 

[0026] The switching of the output is effected by a two- 
contact slide switch 16 provided on the back panel 15 
of the body of the DVD player 1 1 and a remote controller 
(not shown in FIG. 1). 

20 [0027] The video signal outputted from the output ter- 
minal 1 4 is supplied via a cable 1 7 to an interl ace-scan- 
ning-compatible or a progressive-scanning-compatible 
television receiver 18, which displays pictures. 
[0028] FIG. 2 shows the details of the DVD player 11 . 

25 Specifically, the DVD 13 is rotated by a disk motor 19. 
An optical pickup 20 provided so as to be movable ra- 
dially reads the recorded data from the DVD 1 3. 
[0029] The rotation speed of the disk motor 1 9 is con- 
trolled by a control circuit 21 . The control circuit 21 also 

30 controls the data reading operations of the optical pick- 
up 20, including the operations of the radial transport 
system and various types of servo systems. 
[0030] Then, the data read by the optical pickup 20 is 
supplied to a data separation circuit 23 constituting a 

35 main circuit 22. The data separation circuit 23 separates 
the data into a video data component and an audio data 
component. The video data component is converted by 
a video processing circuit 24 into a video signal. 
[0031] The video processing circuit 24 is composed 

40 of an interlace conversion circuit 25 which converts the 
inputted video data component into interiace-scanning- 
scheme video signals, a progressive conversion circuit 
26 which converts the inputted video data component 
into progressive-scanning-scheme video signals, and a 

45 switching circuit 27 which chooses between the video 
signal outputted from the interlace conversion circuit 25 
and that from the progressive conversion circuit 26. 
[0032] Then, the interlace-scanning-scheme or pro- 
gressive-scanning-scheme video signal chosen at the 
so switching circuit 27 is supplied to an output circuit 28, 
which converts the signal into a form suitable for the tel- 
evision receiver 18 to give representation of pictures. 
The converted signal is directed to an output terminal 
14. 

55 [0033] The interlace conversion circuit 25 and pro- 
gressive conversion circuit 26 in the video processing 
circuit 24 are generally composed of microcodes, or in 
software. In this case, depending on the computing ca- 



3 



BNSDOCID: <EP 1286545A2_L> 



5 



EP 1 286 545 A2 



6 



pability of the video processing circuit 24, it may be dif- 
ficult to operate the interlace conversion circuit 25 and 
the progressive conversion circuit 26 at the same time. 
In such a case, the switching circuit 27 chooses the mi- 
crocode for one of the interlace conversion circuit 25 and 
the progressive conversion circuit 26 and operates the 
chosen circuit, thereby choosing the video signal of the 
necessary scheme. 

[0034] The aforementioned series of video playback 
operations are supervised by a CPU (Central Process- 
ing Unit) 30 constituting a control section 29. That is, on 
the basis information about the operation of a remote 
controller 32 inputted via a reception section 31 , the 
CPU 30 controls the control circuit 21 , data separation 
circuit 23, and switching circuit 27, In addition, the CPU 
30 controls the switching circuit 27 on the basis of infor- 
mation about the operation of the slide switch 1 6. 
[0035] FIG. 3 shows an outward appearance of the 
remote controller 32. The remote controller 32 is provid- 
ed with various keys for controlling the DVD player 11 
into various operating states or the stop state. A detail 
explanation of the remote controller 32 will be omitted. 
On the basis of information about the operation of a 
switching key 33 on the remote controller 32, the CPU 
30 controls the switching circuit 27. 
[0036] Explanation will be given as to how the CPU 
30 controls the switching circuit 27 on the basis of infor- 
mation about the operation of the slide switch 1 6 and 
information about the operation of the switching key 33 
of the remote controller 32. 

[0037] In a state where the slide switch 16 is set to 
the interlace-scanning mode, the CPU 30 controls the 
switching circuit 27 so as to direct the video signal out- 
putted from the interlace conversion circuit 25 to the out- 
put circuit 28, regardless of the operation of the switch- 
ing key 33 of the remote controller 32. 
[0038] Specifically, in the state where the slide switch 
16 is set to the interlace-scanning mode, the interlace- 
scanning-scheme video signal is outputted at the output 
terminal 1 4, regardless of the operation of the switching 
key 33 of the remote controller 32. 
[0039] On the other hand, in a state where the slide 
switch 1 6 is set to the progressive-scanning mode, each 
time the switching key 33 of the remote controller 32 is 
operated, the CPU 30 controls the switching circuit 27 
so as to direct the video signals outputted from the in- 
terlace conversion circuit 25 and progressive conver- 
sion circuit 26 alternately to the output circuit 28. 
[0040] Specifically, in the state where the slide switch 
16 is set to the progressive-scanning mode, each time 
the switching key 33 of the remote controller 32 is oper- 
ated, the interlace-scanning-scheme and progressive- 
scanning-scheme video signals are outputted alternate- 
ly at the output terminal 14. 

[0041] In other words, when there is a lower-order vid- 
eo scheme than the video scheme set in the slide switch 
1 6, it is possible to select not only the video scheme set 
in the slide switch 16 but also the lower-order video 



scheme chosen by the remote controller 32. Therefore, 
when there is no lower-order video scheme than the vid- 
eo scheme set in the slide switch 1 6, the operation of 
the remote controller 32 is made ineffective. 
5 [0042] The lower-order video scheme is a video 
scheme with a lower horizontal frequency, or a video 
scheme with a lower resolution. The resolution corre- 
lates with the horizontal frequency, although influenced 
by the vertical frequency in the strict sense of the word. 
10 The vertical frequency of the television signal is about 
50 Hz or 60 Hz. Since the difference between the two 
frequencies is about 20%, if the difference between the 
two horizontal frequencies exceeds 20%, the video 
scheme with the lower horizontal frequency can be re- 
's garded as being sufficiently low-order video scheme as 
compared with the video-scheme with the higher hori- 
zontal frequency. 

[0043] In the embodiment, the horizontal frequency of 
the progressive-scanning mode is twice as high as that 
20 of the interlace-scanning mode. Therefore, the inter- 
lace-scanning mode can be considered to be a suffi- 
ciently low-order video scheme as compared with the 
progressive-scanning mode. 

[0044] FIG. 4 is a flowchart to help explain how the 
25 CPU 30 controls the operation of the switching circuit 
27. When starting to control the switching circuit 27 (step 
S11), the CPU 30 determines in step S12 whether the 
slide switch 16 is set to the interlace-scanning mode or 
the progressive-scanning mode. 
30 [0045] If having determined that the slide switch 1 6 is 
set to the interlace-scanning mode (I), the CPU 30, in 
step S13, controls the switching circuit 27 in such a man- 
ner that the switching circuit 27 outputs the interlace- 
scanning-scheme video signal outputted from the inter- 
35 lace conversion circuit 25. 

[0046] Specifically, when the slide switch 1 6 is set to 
the interlace-scanning mode, there is no lower-order 
video scheme than the interlace-scanning scheme. 
Therefore, the CPU 30 controls the switching circuit 27 
40 in such a manner that the switching circuit 27 outputs 
the interlace-scanning-scheme video signal, without de- 
termining the operation of the switching key 33 of the 
remote controller 32. Then, in step S14, the CPU 30 
waits for the slide switch 1 6 to be set to the progressive- 
's scanning mode. 

[0047] Then, in step S12 or step S14, when having 
determined that the slide switch 1 6 is set to the progres- 
sive-scanning mode (P), the CPU 30, in step S15, con- 
trols the switching circuit 27 in such a manner that the 
50 switching circuit 27 outputs the progressive-scanning- 
scheme video signal outputted from the progressive 
conversion circuit 26. 

[0048] Thereafter, the CPU 30, in step S16, deter- 
mines whether the switching key 33 of the remote con- 
55 troller 32 has been operated. If having determined that 
the switching key 33 has been operated (YES), the CPU 
30, in step S1 7, determines whether the switching circuit 
27 is presently switched so as to output the progressive- 



4 



BNSDOCID: <EP 1 286546A2_I_> 



EP 1 286 545 A2 



8 



scanning-scheme video signal. 

[0049] If having determined that the switching circuit 
27 has been switched to the progressive-scanning 
mode (YES), the CPU 30, in step S18, controls the 
switching circuit 27 in such a manner that the switching 
circuit 27 outputs the interiace-scanning-scheme video 
signal outputted from the interlace conversion circuit 25. 
If having determined that the switching circuit 27 has not 
been switched to the progressive-scanning mode (NO), 
the CPU 30, in step S19, controls the switching circuit 
27 in such a manner that the switching circuit 27 outputs 
the progressive-scanning-scheme video signal output- 
ted from the progressive conversion circuit 26. 
[0050] Then, after step S1 8 or step S1 9, or when hav- 
ing determined in step S1 6 that the switching key 33 of 
the remote controller 32 has not been operated (NO), 
the CPU 30, in step S20, determines whether the slide 
switch 16 is set to the interlace-scanning mode or the 
progressive-scanning mode, if having determined that 
the slide switch 1 6 is set to the interlace-scanning mode 
(I), the CPU 30 returns control to step S13. If having 
determined that the slide switch 1 6 is set to the progres- 
sive-scanning mode (P), the CPU 30 returns control to 
step S16. 

[0051] In the embodiment, the slide switch 16 is set 
to the interlace-scanning mode for ordinary users who 
use interlace-scanning-compatible television receivers 
18. This setting makes the operation of the switching 
key 33 of the remote controller 32 ineffective, which pre- 
vents the output from being switched erroneously to the 
progressive-scanning mode. 

[0052] in addition, the slide switch 1 6 is set to the pro- 
gressive-scanning mode for users with specialized 
knowledge who use progressive-scanning-compatible 
television receivers 18. With this setting, just operating 
the switching key 33 of the remote controller 32 makes 
it possible to selectively switch between the interiace- 
scanning-scheme video signal and the progressive- 
scanning-scheme video signal, which improves the con- 
venience of users. 

[0053] In the embodiment, explanation has been giv- 
en as to how to switch between two types of video sig- 
nals, the interiace-scanning-scheme video signal and 
the progressive-scanning-scheme video signal. In the 
future, when television receivers are made compatible 
with three types of video signals, 480I, 480P, and 720P 
(where the numbers indicate the number of effective 
scanning lines, 480I is the same signal as that in the 
present NTSC system, 480P is the progressive conver- 
sion signal of 480I, and 720P is a signal obtained by 
converting 480P into a signal whose number of scan- 
ning lines is 1 .5 times that of 480P), the slide switch 1 6 
will have three switching positions, 480I, 480P, and 
720 P. 

[0054] In this case, setting the slide switch 1 6 to 480P 
enables the remote controller 32 to switch to 480I, a low- 
er-order scheme than that of 480P Setting the slide 
switch 16 to 720P enables the remote controller 32 to 



switch to 480! and 480P lower-order schemes than that 
of 720P. 

[0055] Furthermore, when the power switch of the 
DVD player 11 is turned on, the CPU 30 can switch the 
5 switching circuit 27 in such a manner that the video 
scheme set in the slide switch 1 6 is selected as the initial 
state. 

[0056] In addition, when the slide switch 16 is 
switched, the CPU 30 can switch the switching circuit 
10 27 in such a manner that the video scheme set in the 
slide switch 16 is selected, regardless of the present 
switching state. 



15 Claims 

1 . An image reproducing apparatus characterized by 

comprising: 

20 a first operation section (16) configured to se- 

lect between video signals of a plurality of 
schemes; and 

a second operation section (32) configured to 
select between video signals including the vid- 

25 eo signal of the scheme selected at said first 

operation section (1 6) and those of lower-order 
schemes than the selected scheme and output- 
ting the selected video signal, when there are 
video signals of lower-order schemes than the 

30 scheme selected at the first operation section 

(16). 

2. The image reproducing apparatus according to 
claim 1 , characterized in that said first operation 

35 section (16) makes the operation of said second op- 
eration section (32) disable, when there is no video 
signal of a lower-order scheme than the scheme se- 
lected at the first operation section (16). 

40 3. The image reproducing apparatus according to 
claim 1 , characterized in that said first operation 
section (16) is a switch provided on the image re- 
producing apparatus (11) and said second opera- 
tion section (32) is a remote controller for controlling 
said image reproducing apparatus (11). 

4. The image reproducing apparatus according to 
claim 1 , characterized in that said video signals of 
the plurality of schemes include video signals in an 
interlace-scanning scheme and video signals in a 
progressive-scanning scheme. 

5. The image reproducing apparatus according to 
claim 1 , characterized in that a video signal of the 
scheme selected at said first operation section (1 6) 
is outputted at the time when the power supply of 
the body of the image reproducing apparatus (11) 
is turned on. 
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6. The image reproducing apparatus according to 
claim 1 , characterized in that a video signal of the 
scheme selected at said first operation section (1 6) 
is outputted, regardless of the present switching 
state, when said first operation section (1 6) is oper- 5 
ated. 

7. An image reproducing method characterized by 

comprising: 

10 

causing a first operation section (16) to select 
between video signals of a plurality of schemes; 
and 

causing a second operation section (32) to se- 
lect between video signals including the video 15 
signal of the scheme selected at said first op- 
eration section (16) and those of lower-order 
schemes than the selected scheme and output 
the selected video signal, when there are video 
signals of lower-order schemes than the 20 
scheme selected at the first operation section 
(16). 

8. The image reproducing method according to claim 

7, characterized in that the operation of said sec- 25 
ond operation section (32) disable, when there is no 
video signal of a lower-order scheme than the 
scheme selected at the first operation section (16). 

9. The image reproducing method according to claim 30 
7, characterized in that said first operation section 
(16) is a switch provided on an image reproducing 
apparatus (11) and said second operation section 
(32) is a remote controller (32) for controlling said 
image reproducing apparatus (11 ). 35 

10. The image reproducing method according to claim 
7, characterized in that said video signals of the 
plurality of schemes include video signals in an in- 
terface-scanning scheme and video signals in a *o 
progressive-scanning scheme. 

11. The image reproducing method according to claim 
7, characterized in that a video signal of the 
scheme selected at said first operation section (16) 45 
is outputted at the time when the power supply of 
the image reproducing apparatus (1 1 ) is turned on. 

12. The image reproducing method according to claim 

7, characterized in that a video signal of the so 
scheme selected at said first operation section (16) 
is outputted, regardless of the present switching 
state, when said first operation section (16) is oper- 
ated. 
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Switch to interface-scanning- 
scheme video signal output 
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